RNA aptamers that bind the nucleocapsid protein contain pseudoknots.
We screened two independent RNA libraries consisting of molecules of 50 nucleotides of random sequence, one of which had additional viral psi-sequences to isolate RNA aptamers that bound to the mature form of the nucleocapsid (NC) protein of Human Immunodeficiency Virus Type-1 (HIV-1). Surface Plasmon Resonance measurements and gel shift assays showed that the RNA aptamers bound with high affinity and specificity. We employed RNase footprinting to characterize the RNA structures and to map their protein binding sites. Most of the selected RNA aptamers contained a plausible pseudoknot in addition to the characteristic stem-loop structure. Moreover, the pseudoknots were part of the NC binding sites. We propose that higher order structures such as pseudoknots may constitute binding motifs for nucleic acid binding proteins, especially for NC protein, which is a nucleic acid chaperone.